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PURPOSE: A liquid crystal display device Is provided 
to form each pixel area In tlie symmetrical square 
shape for precise image display, thereby realizing 
the high resolution In the display of characters or 
figures. CONSTUUTION: A liquid crystal display 
device includes pixels arranged In the PenTile matrix 
structure. In the line direction, red, blue and green 
pixels(R,B,G) are arranged in sequence. In the 
column direction, the red and green pixels are 
arranged alternately and the blue pixels are 
arranged in the same column. In neighboring two 

lines, the red and green pixels respectively face each other via the blue pixels in the diagonal 
direction. The rate of traverse and longitudinal pixels is 1:1 in a symmetric square shape. 
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O Abstract 



The present invention relates to the liquid crystal display. 

In the liquid crystal display, the red. the green, and the blue pixel are successively arranged to the line writing direction. And in order to face four pixel of the green 
and red is arranged in the cephalization deed in which the red and green pixel are by turns arranged to the column direction and in which the blue pixel is identically 
arranged and which is adjacent around the blue pixel. As to each pixel, the rate ot the arm length is' made of 2:3. Therefore, in the neighboring cephalization deed, 
when it can be said to be one pixel region to be arranged so that four HMxel of the green and the red which is adjacent around neighboring two blue pixels be in 
opposite directions, it is formed with the square in which one pixel region is a symmetric, the exact image expression is made. 

According to this the present invention, when indicating the image of figure and letter, an image can be indicated by the more favorable high definition. 



Representative Drawing 

Drawing 2 

Index temi 

The phental structure, a pixel, arid LCD. 
© Spectfication 

Title of Invention 

liquid crystal device{liquid crystal device) 
Brief Description of the Drawings 

Figure I is an arrangement plan showing the pixel array structure of the liquid crystal display for having the pixel array of the pentile structure according to a preferred 
embodiment of the presenl invenlion. 

Figure 2 is a drawing showing each pixel elements size at the pixel region of one illustrated in Figure 1 . 

Figure 3 is a drawing showing the pixel structure of the thin film transistor of the liquid crystal display according to a preferred embodiment of the present invention. 
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Figure 4 is a cross-secUonal view of the thin film transistor substrate for liquid crystal display device which it culs in fig. 2 according to the iV-IV line, it shows. 
Figure 5 is a drawing showing each pixel elements size at one pixel region according to another preferred embodiment of the present invention. 

The Detailed Description of I nventiori ,• 

1 the Purpose of invention 

© Field of Invention and the Prior Art 

The present invention relates to the liquid crystal display, more particularly, to an apparatus and method for operating the liquid crystal display, for having the pentile 
pixel array structure lor indicating the image of the high definition and this. 

As to the liquid crystal display, by injecting the liquid crystal malerial between the two-board having the electrode producing the electric field and authorizing the 
different electric potential in two electrodes it forms the electric field and generally it changes the arrangement of Ihe liquid crystal molecules. It Is the apparatus for 
expressing an image through this, by controlling the transmittance ratio of the light. 

This liquid crystal display has a plurality of pixels in which the pixel electrode and red. the green, and the color filler of the blue are formed. And each pixels run with the 
signal applied through the wiring and the indication action is made. In the wiring, it has the image signal line or data line delivering the scanning signal line or the gate 
line delivering Ihe scanning signal, and the picture signal. And the picture signal which is delivered to the pixel electrode through this, formed in a pixel while as to each 
pixel. Ihe thin film transistor connected to one gate line and one data line is formed is controlled. 

At this time, there can be the mosaic type, who successively arranges the red (R). the green (G). and the color filter of the blue (8) to the stripe type arranging the pixel 
row the color filter of the colour binding to the unit, and the heat and line writing direction the delta type etc. arranges and successively arranges the red (R). the green 
(G). and the color filter of the blue (6) to the zig-zag type in order to be unit pixels crossed in the column direction as the array method the red (R). the green (G). and 
the colof filters of the blue (B) are variously arranged in each pixel. In case of a delta-like, when indicating an image three unit pixels including the red (R). the gieen 
{G). and the color filter of the blue (6) by one dot. a circular or a diagonal is expressed in the display and it has the favorable expressive power. 

Moreover, in "ClairVoyante Laboratories", the pixel array structure called "The PenTile Matrix^ color pixel arrangement" which had the expressive power of the more 
favorable high definition when indicating an image and could minimize the design cost at the same time was suggested. In the pixel array structure ol this pentile matrix, 
the unit pixel of the blue is together shared when indicating two dots. And data signal is delivered by one data drive integrated circuit and the unit pixel of the 
neighboring blue runs with the different gate drive integrated circuit. The number of cheap gate drive integrated circuit this pentile matrix pixel structure is useds can 
reduce the number of overhead data drive integrated circuit It increaseses and it can minimize the design cost of the display device. 

Gut generally,, the arm vertical ratio of one pixel Is 1 ;3. The Hqutd crystal display for having the pixel array of the pentile matrix indicates the blue pixel, formed through 
two rows the red and the green pixel which Is arranged in order to face around this by one dot. Therefore one dot is shaped of the asymmetrical reclangutar. 

Therefore, one dot does not fit for the VESA (Video Bectronics Standards Association) standard. And the problem that the exact image expression is not facilitated is 
generated according to that. 

O Technical Problems to be solved by the invention 

Therefore, the technical problem of the present invention provides the liquid crystal display for doing the exact at the same time image display in which the display 
ability is excellent 

j The Structure and Function of the invents ^ 

In the liquid crystal display according to the characteristic of the present invention for achieving this technical problem, the red. the blue, and Ihe green pixel are 
successively arranged to the line writing direction. And the red and green pixel are by turns arranged to the column direction and the blue pixel fs identically arranged. 
The pixel array which is arranged in order to four pixel of the green and the red which is adjacent around two blue pixels which are adjacent in the neighboring 
cephalizatlon deed be In opposite directions is formed. Here, It is made of the red, and In each pixel of the green and blue, the rate of the arm length 2:3. 

Here, it is arranged as the cross direction about the pixel row. And the gale line delivering the scanning signal or the gate signal is formed in a pixel. And it Intersects 
with the gate line and insulation and the gate line is arranged as a lenghtwise. And the respective arranged data line is formed about the pixel row while delivering the 
image or data signal. Moreover, it is formed in a pixel into a row and column direction. And the pixel electrode in which data signal is delivered is formed. And the thin 
film transistor including the gate electrode connected to a row and column direction to a pixel to the gate line, and the source electrode connected to data line and 
the drain electrode connected with the pixel electrode is formed. 

In the meantime; in the liquid crystal display according to the other feature of the present invention, the red, the blue, and the green pixel are successively arranged 
to the line writing direction. And the red and green pixel are by turns arranged to the column direction and the blue pixel is identically arranged. The pixel array which 
is arranged in order to four pixel of the green and the red which is adjacent through the neighboring cephalizatlon deed around the blue pixel of one formed one be in 
opposite directions is formed. Here, as to the red and green pixel, the rate of the arm length is 2:3. The blue pixel the rate ol the arm length is l :3. 

It drcumstantially illustrates for the embodiment of the present inventiori attached in the technical field in which the present invention belongs so that a person skilled 
in the art easily perform. But the present invention is not restricted to Ihe embodiment which here it illustrates white being implemented as the form which the various 
disagrees. 

tn Ihe drawing, in order to specifically express a multi-layer and domain, the thickness was enlarged and it showed. The same diagram symbol was adhered through 
the specification whole about the similar part. When it has the part of a layer, a film, a domain, a board etc with other part "in the upper part", even in case this has 
the another part, this includes in not only the case but also the in-between having with other part 'in immediately, the upper part*. On the contrary, when having with 
other part 'in immediately, the upper part", any kind ot part means in an in-between that it does not have the other part. 

Now, referring to the figure, concretely, it illustrates for the liquid crystal display according to a preferred embodiment of the present invention. 

Figure 1 is a pixel array example of the liquid crystal display for having the pixel array of the pentile structure according to the embodiment of the present invention. 
Figure 2 is a drawing which enlarges the pixel region and indicated ot one shown in fig. 1. 

As shown in fig. 1 . in Ihe liquid crystal display for having the pixel array of Ihe pentile structure according to a preferred embodiment of the present invention, the red, 
arranged to the matrix type the blue, and pixel (-■ R, B. G. - -) for the color filter of the green are formed. At this time, the red. the blue, and pixel (* ■ R. 8. G, **) of > 
Ihe green are successively arranged to the line writing direction. And the red . and Ihe pixel {■■ R, G, •-) of the green are by turns arranged as Ihe column direction 
and blue pixel (B) are identically arranged. It is arranged about neighboring two rows so that the red and green pixel (R. G) be in opposite directions around the blue 
pixel (8) to the diagonal direction. 

In the liquid crystal display for having this pixel array, it can be said to be one pixel region (dot) to be arranged so that four pixel of the green and the red which is 
adjacent around two blue pixels positioned in the same column be in opposite directions in the neighboring cephalization deed. 

In the embodiment of the present invention, each pixel (R, 6. G) comprised the pixel region is illustrated in fig. 2 attached, as il the rate ol the arm length is made ol 
2:3. Therefore, as to one pixel region, tor the rate of the arm length. 1:1 on the whole. Therefore as shown in Figure 2. it is comprised the shape which is a symmetric 
of a square. 

Referring to figs. 3 and 4, more concretely, the next decides to illustrate for the structure of the thin film transistor substrate of the liquid crystal display according to 
a preferred embodiment of Ihe present invention for having the pixel arrangement structure. 

Figure 3 is a concrete pixel arrangement plan of the thin film transistor substrate of the liquid crystal display according to the embodiment of the'present invention 
having Ihe pixel array. Figure 4 is a cross-sectional view of the thin film transistor substrate for liquid crystal display device which il cuts in fig. 3 according to Ihe 
lll-lir line, it shows. 

As shown in fig. 3. in the' liquid crystal display tor having. the pixel array ot the pentile structure according to a preferred embodiment of the present invention. It is 
identical with fig. I . In order to face to Ihe diagonal direction in groups the red . and four pixel (R. G) of the green are arranged around the blue pixel (8) located in 
Ihe same column of the adjacent pixel row. Each pixel (R, G. B) the rate of the arm length is 2:3. 

: — . 
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At this time, as shown in fiQ. 3, gate line (in other words, the scanning signal line, and 121) delivering the scanning signal or the gate signal to (he cross direction are 
one by one formed with the line writing direction of a pixel about each pixel row. And data line (171) which intersects with the gate line (121) while delivering data 
signal to a lenghtwise and defines the unit pixel is insulated with the gale line (121) and a pixel is formed about the pixel ( - - R. 6, G, --) heal. Here, in the part in 
which the gate line (121) and data line (171) intersect, the gate electrode (123), connected to the gate line (121) the source electrode (173). connected to data line 
(171) the drain electrode (175) formed in the source electrode (173) and opposite side about the gate electrode (123) and the thin film transistor including the 
semiconductor layer (150) are formed. And the pixel electrode (190) electrically connected through the thin film transistor to the gate line (121) and data line (171) is 
formed in each pixel. 
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Moreover, the conductor pattern (177) for the maintenance condenser which is overlapped to the same layer as the gate tine (121) with the pixel electrode (190) and 
forms the storage capacitance is formed. And the conductor pattern (177) for the maintenance condenser is formed on the gate line (121). And it is connected 
through the contact hole (187) to the pixel electrode (190). In the gate line (121). in order to secure enough storage capacitance, the width of the part in which the 
conductor pattern (177) for the maintenance condenser is formed is roomily formed than the width of the part in which the conductor pattern (177) for the 
maintenance condenser is not formed. 



Moreover, data line is connected to the drain electrode (175). Moreover, the contact hole (181) of protective film (180, and fig. 3 a , refer to Figure 4) for connecting 
the pixel electrode (190) and data line is formed on the top of the conductor pattern (1 77) for the maintenance condenser. And the video signal is delivered from an 
outside after each data line (171) and data pad (179) for delivering to data line (171) is connected. In this structure, each pixel row is delivered the respective picture 
signal through data pad connected to'data line (171). 

More concretely, the gate tine is formed on the insulating substrate (100). The gate line provides the gate electrode (123) of the thin film transistor connected to the 
gate line (121) and the gate pad (125) which it delivers to the gate line it is applied about the gale signal Irom an outside it is connected to the gale line (121) one by 
one formed with the line writing direction of a pixel about each pixel row, and the end of the gate line (121). 

The gate Insulating layer (140) consisting of the silicon nitride (SiNx) *•« covers the gate line-on the substrate (tOO). 

f iconductor layer (150) consisting of a semiconductor including the amorphous silicon etc. Is formed with an island at the upper part of the gate insulating 
0) of the gate electrode (125). And the ohmtc contact layer (160) made as the material of the n+ amorphous silicon hydride *** in which the silicide or the 
mpurity is doped to the high concentration on the lop of the semiconductor layer (150) is formed. On the other hand, the semiconductor layer (150) can be 
iccording to the shape of data line (171). 

The data line is formed on the ohmic contact layer (160) and gate insulating layer (140). The data line provides the drain electrode (175) which is formed in upper part 
about the gate electrode (123) the opposite side resistant contact layrt (160) of the source electrode (173) while being separated from data line (171). which is 
formed with a lenghtwise and intersects with the gate line (121) and defines a pixel the source electrode (173), which is the basin of data line (171) and is extended 
to the top of the ohmtc contact layer (160) data pad (1 79) which is applied about the picture signal from an outside while being connected after one side of data line - 
^Jlii^and the source efectrcKfe (173). 

■ The protective film (180) is formed at the upper part of data line and the semiconductor layer (150) which these does not cover. In the protective film (180). the 

I respective contact holes (185. 189) shown is formed with the drain electrode (175) and data pad (179) as the. And the contact hole (162) showing the gate pad (125) 

I with the gale insulating layer (140) ts formed. 

The pixel electrode (190) which is positioned in a pixel while being electrically connected on the protective film (180) through the contact hole (181) to the drain 
electrode (175) is formed. Moreover, the assistance gate pad (95) and the supplementary data pad (97) connected through contact holes (182. 189) to the respective 
gate pad (125) and data pad (1 79) are formed on the protective film (160). 



^Here 
■ stora 
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Here, it is overlapped with the gate line (121) and as shown in the pixel dectrode (190) is figs. 3 and 4. it is comprised the mauntenance condenser. And in case the 
storage capacitance is insufficient, the wiring for holding capacity can be added in the same layer as gate tines (121. 125. 123). 



e pixel region the red of 4 and the formed green pixel, which is adjacent to the either side in the liquid crystal display according to a preferred embodiment of the 
present invention for being made of this structure wound two blue pixels (B) located in the sarne column of the adjacent pixel row and that is. the dot (. 



R B G 



Besides, one dot ( the red positioned in the heat adjacent to one side around two blue pixels (8) located in two pixel rows applying the rendering technique and is 
adjacent In the same column and green pixel (R. G) 



R B 

G B 

le dot ( the green di 

n G 

B R 



One dot ( the green doing, or is positioned in the heat adjacent to the other side around the blue pixel (8). And red pixel (G, R). 



It does and an image can be indicated. 

In the meantime, in one pixel region, the blue pixel located in a center can not be formed with two pixels like the embodiment and it can be formed as one pixel. 

Figure 5 is a drawing showing each pixel elements size at one pixel region according to another preferred embodiment of the present invention. 

As shown in Figure 5. it is formed through two pixel rows in which one blue pixel (8) is adjacent. It can be said to be one pixel region to be arranged so that the red 
and green pixel (R. G) be in opposite directions around this blue pixel (B) to the diagonal direction in groups. 

In this case, the blue pixel the red and green pixel are identical with the embodiment. The rate of the arm length is made of 2:3. But the blue pixel is formed through 
two pixel rows. Therefore the rate of the arm length is made of the rate of 1 :3. . * 

Therefore, as to one pixel region, for the rate of the arm length. 1 :i on the whole. Therefore it forms the shape which is a symmetric of a square. 

It easily can design the structure of the thin film transistor substrate of the liquid crystal display according to another preferred embodiment of the present invention 
for having this pixel array from the pixel array, described the person skilled in the art and structure and the cross section described in the embodiment. Therefore, the 

detailed description omits. 

As to the present invention, a change and the various operation are possible in the range thai does not do not depart from the described claims. For exemple, the 
gate line of the liquid crystal display according to the embodiment, data line, the sustain electrode line etc. can be formed with a bilayer. 

In the above, concretely it illustrated tor the preferred embodiment of the present invention but the scope of right of the present invention belongs to the different 
deformation and improvement form of the person skilled in the art. using the basic concepts of the present invention which is not thus restricted and defined in the 
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following claims moreover, the scope ot right of the present invention. 
Effect of Invention(Oevice) 

As described above, according to the present Invention, in the pixel array structure of the penlile matrix, as it Is formed with the square In which one pixel region is a 
symmetric, the exact Image expression Is possible. Therefore, in the pixel array structure of the pentile matrix, it can have the expressive power of the more favorable 
high definition when indicating the image of figure and letter. 

O Scope of Claim(s) 



O Claim [1] 



The rate of the arm length Including the thin film transistor including the red with the line writing direction, blue, the pixel array the green pixel is successively arranged, and the 
red and green pixel are by turns arranged to the. column direction and, the gate line, the respective arranged data line about the pixel row the image or data signal is delivered it 
intersects with the gate, line and insulation and It is arranged as a lenghtwise, the pixel electrode, and the gate electrode of each pixel is 2 3 persons the liquid crystal display. 
As to the pixel array the green pixel Is successively arranged, and the red and green pixel are by turns arranged to the column direction and. the blue pixel Is identically 
arranged, and which neighboring four pixel of the green and the red Is arranged around two blue pixels which are adjacent in the neighbortna cephalization deed in order to be 
in opposite directions. The gate line is arranged as the cross direction about the pixel row. and delivers the scanning signat or the gate signal to a pixel. As to the pixel 
electrode, it is formed in a pixel into a row and column direction, and data signal is delivered. The gate electrode is connected to the gate line the gale electrode are formed 
Into a row and column direction in a pixel, and the source electrode connected to data line and the drain electrode connected with the pixel electrode. 



O Claim [21 

In the blue pbtel, the rate of the arm length 1 :3 persons the liquid crystal display the red and the green pixel including the thin film transistor including the red with (he line writing 
direction, bhje. the pixel array the green pixel is successively arranged, and the red and green pixel are by turns arranged to the column direction and. the gate line, the 
respective arranged data line about the pixel row the image or data signal is delivered it Intersects with the gate line and insulation and It is arranged as a lenghtwise, the pixel 
electrode, and the gale electrode the rate of the arm length Is 2:3. As to the pixel array the green pixel is successively arranged, and the red and green pixel are by turns 
arranged to the column direction and, the blue pixel is Identically arranged, and which neighboring four pixel of the green and the red Is arranged through the neighboring 
cephalization deed around the blue pixel of one forriied one in order to be in opposite directions. The gate line is arranged as the cross direction about the pixel row, and 
delivers the scanning signal or the gale signal to a pixel. As to the pixel electrode, it is formed in a pixel into a row and column direction, and data signal is delivered. The gate 
electrode is connected to the gate line the gate electrode are formed into a row and column direction in a pixel, and the source electrode connected to data line and the drain 
electrode connected with the pixel electrode. 



© Claim [3] 

The liquid crystal display of claim I or 2. wherein the liquid crystal display operates to the rendering driving technique. 
O Claim [4] 

The liquid crystal display of claim 1 or 2. wherein the protective film the protective film consisting of the low dielectric constant insulation material is more Included it is formed 
between the pixel electrode, the gate line and data line has the contact hole for electrically connecting the pixel electrode and drain electrode. 



O Claim [5] 

In claim t or 2. 

The data pad for data signal being delivered from an outside in data line is the respective liquid crystal display for being connected. 

© aa(m[61 

In claim 1 or 2. 

The liquid crystal display which the pixel electrode is made of the transparent conducting material or the conducting material having a reflectance. 
© Drawing 

o 

l>r/;-.v5nfl(s) 
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gate line (121) with the pixel electrode (190) and forms the storage capacitance is formed. And the conductor 
(177) for the maintenance condenser is formed on the gate line (121). And it is connected through the contac 
(187) to the pixel electrode (190). In the gate line (121), in order to secure enough storage capacitance, the 
the part in which the conductor pattern (177) for the maintenance condenser is formed is roomily formed than 
of the part in which the conductor pattern (177) for the maintenance condenser is not formed, 

30 Moreover, data line is connected to the drain electrode (175). Moreover, the contact hole (181) of protective fi 
and Fig. 3 a , refer to Fig. 4) for connecting the pixel electrode (190) and data line is formed on the top of the 
conductor pattern (177) for the maintenance condenser. And the video signal is delivered from an outside afte 
data line (171) and data pad (179) for delivering to data line (171) is connected. In this structure, each pixel rc 
delivered the respective picture signal through data pad connected to data line (171). 

31 More concretely, the gate line is formed on the insulating substrate (100). The gate line provides the gate ele( 
(123) of the thin film transistor connected to the gate line (121) and the gate pad (125) which it delivers to the 
it is applied about the gate signal from an outside it is connected to the gate line (121) one by one formed witi 
writing direction of a pixel about each pixel row, and the end of the gate line (121). 

32 The gate insulating layer (140) consisting of the silicon nitride (SiN ^ ) *** covers the gate line on the substrate 

33 The semiconductor layer (150) consisting of a semiconductor including the amorphous silicon etc. is formed v 
island at the upper part of the gate insulating layer (140) of the gate electrode (125). And the ohmic contact Is 
made as the material of the n+ amorphous silicon hydride *** in which the silicide or the n-type impurity is dop 
high concentration on the top of the semiconductor layer (150) is formed. On the other hand, the semiconduc 
(1 50) can be formed according to the shape of data line (1 71 ). 

34 The data line is formed on the ohmic contact layer (160) and gate insulating layer (140). The data line provide 
drain electrode (175) which is formed in upper part about the gate electrode (123) the opposite side resistant 
layrt (160) of the source electrode (173) while being separated from data line (171), which is formed with a lei 
and intersects with the gate line (121) and defines a pixel the source electrode (173), which is the basin of da 
(171) and is extended to the top of the ohmic contact layer (160) data pad (179) which is applied about the pii 
signal from an outside while being connected after one side of data line (171), and the source electrode (173) 

35 The protective film (180) is formed at the upper part of data line and the semiconductor layer (150) which the? 
not cover. In the protective film (180), the respective contact holes (185, 189) shown is formed with the drain < 
(175) and data pad (179) as the. And the contact hole (182) showing the gate pad (125) with the gate insulati 
(140) is formed. 

36 The pixel electrode (190) which is positioned in a pixel while being electrically connected on the protective filr 
through the contact hole (181) to the drain electrode (175) is formed. Moreover, the assistance gate pad (95) 
supplementary data pad (97) connected through contact holes (182, 189) to the respective gate pad (125) an 
pad (1 79) are formed on the protective film (180). 

37 Hei*e, it is overlapped with the gate line (121 ) and as shown. in the pixel electrode (190) is figs. 3 and figs. 3 it 
comprised the maintenance condenser. And in case the storage capacitance is insufficient, the wiring for hole 
capacity can be added in the same layer as gate lines (121. 125, 123). 

38 

In the liquid crystal display according to a preferred embodiment of the present invention for being made of th 
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structure, it is the red and the formed green pixel which is adjacent to the either side around two blue pixels (I 

R B C 

in the same column of the adjacent pixel row and of 4 indicated as one pixel region, that is, the dot ( ^ ^ ^ 

39 

Besides, it has the red and the green pixel (R, G) positioned in the heat adjacent to one side as one dot { ^ 
around two blue pixels (B) located in two pixel rows applying the rendering technique and is adjacent in the sj 
column, or it has the green and the red pixel (G, R) positioned in the heat adjacent to the other side as one d( 
B G 

^ ^ ) around the blue pixel (B) and an image can be indicated. 

40 In the meantime, in one pixel region, the blue pixel located in a center can not be formed with two pixels like t 
embodiment and it can be formed as one pixel. 

41 Fig. 5 is a drawing showing each pixel elements size at one pixel region according to another preferred embo 
the present invention. 

42 As shown in Fig. 5. it is formed through two pixel rows in which one blue pixel (B) is adjacent. It can be said t( 
pixel region to be arranged so that the red and green pixel (R, G) be in opposite directions around this blue pi 
the diagonal direction in groups. 

43 In this case, the blue pixel the red and green pixel are identical with the embodiment The rate of the arm lenc 
made of 2:3. But the blue pixel is formed through two pixel rows. Therefore the rate of the arm length is made 
rate of 1:3. 

44 Therefore, as to one pixel region, for the rate of the arm length, 1:1 on the whole. Therefore it forms the shapt . 
a symmetric of a square. 

45 It easily can design the structure of the thin film transistor substrate of the liquid crystal display according to a 
preferred embodiment of the present invention for having this pixel array from the pixel array, described the p 
skilled in the art and structure and the cross section described in the embodiment. Therefore, the detailed de? 
omits. 

46 As to the present invention, a change and the various operation are possible in the range that does not do no 
from the described claims. For exemple, the gate line of the liquid crystal display according to the embodimer 
line, the sustain electrode line etc, can be formed with a bilayer. 

47 In the above, concretely it illustrated for the preferred embodiment of the present invention but the scope of ri- 
present invention belongs to the different deformation and improvement form of the person skilled in the art, i 
basic concepts of the present invention which is not thus restricted , and defined in the following claims moreo^ 
scope of right of the present invention. 

> Effects of the Invention 

48 As described above, according to the present invention, in the pixel array structure of the pentile matrix, as it 
with the square in which one pixel region is a symmetric, the exact image expression is possible. Therefore, ii 
pixel array structure of the pentile matrix, it can have the expressive power of the more favorable high definiti« 
indicating the image of figure and letter. 
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@ Scope of Claims 
Ciaim[l] : 

49 The rate of the arm length including the thin film transistor including the red with the line writing direction, blu€ 
pixel array, the gate line, the respective arranged data line about the pixel row the image or data signal is deli 
intersects with the gate line and insulation and it is arranged as a lenghtwise, the pixel electrode, and the gate 
electrode of each pixel is 2:3 persons the liquid crystal display, and the pixel array the green pixel is success!' 
arranged; the red and green pixel are by turns arranged to the column direction and the blue pixel is identicall 
arranged; and neighboring four pixel of the green and the red is arranged around two blue pixels which are ac 
the neighboring cephalization deed in order to be in opposite directions; the gate line is arranged as the cross 
about the pixel row; and delivers the scanning signal or the gate signal to a pixel; as to the pixel electrode, it i 
in a pixel into a row and column direction; and data signal is delivered; and the gate electrode is connected tc 
line the gate electrode are formed into a row and column direction in a pixel, and the source electrode connec 
data line and the drain electrode connected with the pixel electrode. 

Claim[2] : 

56 In the blue pixel, the rate of the arm length 1:3 persons the liquid crystal display the red and the green pixel ir 
the thin film transistor including the red with the line writing direction, blue, the pixel array, the gate line, the re 
arranged data line about the pixel row the image or data signal is delivered it intersects with the gate line and 
• insulation and it is arranged as a lenghtwise, the pixel electrode, and the gate electrode the rate of the arm le 
2:3, and the pixel array the green pixel is successively arranged; the red and green pixel are by turns arrange 
column direction and the blue pixel is identically arranged; and neighboring four pixel of the green and the rec 
arranged through the neighboring cephalization deed around the blue pixel of one formed one in order to be i 
opposite directions; the gate line is arranged as the cross direction about the pixel row; and delivers the scam 
signal or the gate signal to a pixel; as to the pixel electrode, it is formed in a pixel into a row and column direc 
data signal is delivered; and the gate electrode is connected to the gate line the gate electrode are formed int 
and column direction in a pixel, and the source electrode connected to data line and the drain electrode conn« 
with the pixel electrode. 

Ciaim[3] : ' 

63 The liquid crystal display of claim 1 or 2, wherein the liquid crystal display operates to the rendering driving te 
Claim[4] : 

65 The liquid crystal display of claim 1 or 2, wherein the protective film the protective film consisting of the low di- 
constant insulation material is more included it is formed between the pixel electrode, the gate line and data li 
the contact hole for electrically connecting the pixel electrode and drain electrode. 

Claim[5] : 

68 In claim 1 or 2. 

69 The data pad for data signal being delivered from an outside in data line is the respective liquid crystal displa; 
being connected. 

Claim[6] : 

70 In claim 1 or 2. 



The liquid crystal display which the pixel electrode is made of the transparent conducting material or the cond 
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(54) LIQUID CRYSTAL DEVICE 



© Abstract 



Hiumu Triii.^liriou 



PURPOSE: A liquid crystal display device is provided to form each pixel area in the symmetrical square shape 
for precise image display, thereby realizing the high resolution in the display of characters or figures. 

CONSTITUTION: A liquid crystal display device includes pixels arranged in the PenTile matrix structure. In the 
line direction, red, blue and green pixels(R,B.G) are anranged in sequence. In the column direction, the red and 
green pixels are arranged alternately and the blue pixels are arranged in the same column. In neighboring two 
lines, the red and green pixels respectively face each other via the blue pixels in the diagonal direction. The rate 
of traverse and longitudinal pixels is 1 :1 in a symmetric square shape. 



The phental structure, a pixel, and LCD. 

^ Descritptton 
> Brief explanation of the drav/ing 
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2 Fig. 1 is an arrangement plan showing the pixel array structure of the liquid crystal display for having the pixe 
the pentile structure according to a preferred embodiment of the present invention, 

3 Fig, 2 is a drawing showing each pixel elements size at the pixel region of one illustrated in Fig, 1 . 

4 Fig, 3 is a drawing showing the pixel structure of the thin film transistor of the liquid crystal display according t 
preferred embodiment of the present invention, 

5 Fig, 4 is a cross-sectional view of the thin film transistor substrate for liquid crystal display device which it cuts 
according to the IV-IV line, it shows. 

6 Fig. 5 is a drawing showing each pixel elements size at one pixel region according to another preferred embo . 
the present invention. 

► Details of the Invention 

► Purpose of the Invention 

7 ' The present invention relates to the liquid crystal display, more particularly, to an apparatus and method for o 

the liquid crystal display, for having the pentile pixel array structure for indicating the image of the high definiti 
this. 

8 As to the liquid crystal display, by injecting the liquid crystal material between the two-board having the electn 
producing the electric field and authorizing the different electric potential in two electrodes it forms the electric 
generally it changes the arrangement of the liquid crystal molecules. It is the apparatus for expressing an ima 
through this, by controlling the transmittance ratio of the light, 

9 This liquid crystal display has a plurality of pixels in which the pixel electrode and red, the green, and the colo 
the blue are formed. And each pixels run with the signal applied through the wiring and the indication action i5 
In the wiring, it has the image signal line or data line delivering the scanning signal line or the gate line delivei 
scanning signal, and the picture signal. And the picture signal which is delivered to the pixel electrode througl 
formed in a pixel while as to each pixel, the thin film transistor connected to one gate line and one data line is 
is controlled. 

10 At this time, there can be the mosaic type, who successively arranges the red (R), the green (G), and the cole 
the blue (B) to the stripe type arranging the pixel row the color filter of the colour binding to the unit, and the h 
line writing direction the delta type etc. arranges and successively arranges the red (R), the green (G), and th 
filter of the blue (B) to the zig-zag type in order to be unit pixels crossed in the column direction as the array n 
the red (R), the green (G), and the color fitters of the blue (B) are variously arranged in each pixel. In case of. 
like, when indicating an image three unit pixels including the red (R), the green (G), and the color filter of the I 
by one dot, a circular or a diagonal is expressed in the display and it has the favorable expressive power. 

11 

Moreover, in "ClairVoyante Laboratories", the pixel array structure called "The PenTile Matrix"™ color pixel 
arrangement" which had the expressive power of the more favorable high definition when indicating an image 
could minimize the design cost at the same time was suggested. In the pixel array structure of this pentile ma 
unit pixel of the blue is together shared when indicating two dots. And data signal is delivered by one data dri' 
integrated circuit and the unit pixel of the neighboring blue runs with the different gate drive integrated circuit 
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number of cheap gate drive integrated circuit this pentile matrix pixel structure is useds can reduce the numb( 
overhead data drive integrated circuit it increaseses and it can minimize the design cost of the display device. 

12 . But generally, the arm vertical ratio of one pixel is 1 :3. The liquid crystal display for having the pixel array of tf 

matrix indicates the blue pixel, formed through two rows the red and the green pixel which is arranged in orde 
around this by one dot. Therefore one dot is shaped of the asymmetrical rectangular. 

13 Therefore, one dot does not fit for the VESA (Video Electronics Standards Association).standard. And the pre 
the exact image expression is not facilitated is generated according to that. 

TechAlcalichdjlenges^ofitheilnve^^^ 

14 Therefore, the technical problem of the present invention provides the liquid crystal display for doing the exac 
same time image display in which the display ability is excellent 

► Structure & Operation of the Invention 

15 In the liquid crystal display according to the characteristic of the present invention for achieving this technical 
the red, the blue, and the green pixel are successively arranged to the line writing direction. And the red and ( 
pixel are by turns arranged to the column direction and the blue pixel is identically arranged. The pixel array v 
arranged in order to four pixel of the green and the red which is adjacent around two blue pixels which are ad 
the neighboring cephalization deed be in opposite directions is formed. Here, it is made of the red, and in eac 
the green and blue, the rate of the arm length 2:3. 

16 Here, it is arranged as the cross direction about the pixel row. And the gate line delivering the scanning signa 
gate signal is formed in a pixel. And it intersects with the gate line and insulation and the gate line is arrangec 
lenghtwise. And the respective arranged data line is formed about the pixel row while delivering the image or 
signal. Moreover, it is formed in a pixel into a row and column direction. And the pixel electrode in which data 
delivered is formed. And the thin film transistor including the gate electrode connected to a row and column d 
a pixel to the gate line, and the source electrode connected to data line and the drain electrode connected wil 
pixel electrode is formed. 

17 In the meantime, in the liquid crystal display according to the other feature of the present invention, the red. ti 
and the green pixel are successively arranged to the line writing direction. And the red and green pixel are by 
arranged to the column direction and the blue pixel is identically arranged. The pixel array which is arranged i 
four pixel of the green and the red which is adjacent through the neighboring cephalization deed around the b 
of one formed one be in opposite directions is formed. Here, as to the red and green pixel, the rate of the arm 
2:3. The blue pixel the rate of the arm length is 1 :3. 

18 It circumstantially illustrates for the embodiment of the present invention attached in the technical field in whic 
present invention belongs so that a person skilled in the art easily perform. But the present invention is not re. 
the embodiment which here it illustrates while being implemented as the form which the various disagrees. 

19 In the drawing, in order to specifically express a multi-layer and domain, the thickness was enlarged and it sh 
The same diagram symbol was adhered through the specification whole about the similar part. When it has tl* 
a layer, a film, a domain, a board etc with other part "in the upper part", even in case this has the another pari 
includes in not only the case but also the in-between having with other part "in immediately, the upper part". C 
contrary, when having with other part "in Immediately, the upper part", any kind of part means in an in-betwee 
does not have the other part. 
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20 Now, referring to the figure, concretely, it illustrates for the liquid crystal display according to a preferred embc 
of the present invention. 

21 Fig. 1 Is a pixel array example of the liquid crystal display for having the pixel array of the pentile structure ac( 
the embodiment of the present invention. Fig. 2 is a drawing which enlarges the pixel region and indicated of 
shown in Fig, 1 : 

22 As shown in Fig. 1 .jn the liquid crystal display for having the pixel array of the pentile structure according to a 
preferred embodiment of the present invention, the red, arranged to the matrix type the blue, and pixel (.. R, E 
for the color filter of the green are formed. At this time, the red, the blue, and pixel R, B, G. ..) of the green . 
successively arranged to the line writing direction. And the red , and the pixel {.. R, G, ,.) of the green are by t 
arranged as the column direction and blue pixel (B) are identically arranged. It is arranged about neighboring 
so that the red and green pixel (R, G) be in opposite directions around the blue pixel (B) to the diagonal direct 

23 In the liquid crystal display for having this pixel array, it can be said to be one pixel region (dot) to be arrangec 
four pixel of the green and the red which is adjacent around two blue pixels positioned in the same column be 
opposite directions in the neighboring cephatization deed. 

24 In the embodiment of the present invention, each pixel (R, B, G) comprised the pixel region is illustrated in Fk 
attached, as if the rate of the arm length is made of 2:3. Therefore, as to one pixel region, for the rate of the a 
length. 1 :1 on the whole. Therefore as shown in Fig. 2 . it is comprised the shape which is a symmetric of a sq 

25 Referring to figs. 3 and figs. 3 more concretely, the next decides to illustrate for the structure of the thin film tr 
substrate of the liquid crystal display according to a preferred embodiment of the present invention for having 
arrangement structure. 

26 Fig. 3 is a concrete pixel arrangement plan of the thin film transistor substrate of the liquid crystal display acc( 
the embodiment of the present invention having the pixel array. Fig. 4 is a cross-sectional view of the thin film 
transistor substrate for liquid crystal display device which it cuts in Fig. 3 according to the lll-lir line, it shows. 

27 As shown in Fig. 3. in the liquid crystal display for having the pixel array of the pentile structure according to s 
preferred embodiment of the present invention, it is identical with Fig. 1 . In order to face to the diagonal direct 
groups the red , and four pixel (R, G) of the green are arranged around the blue pixel (B) located in the same 
of the adjacent pixel row. Each pixel (R, G, B) the rate of the arm length is 2:3. 

28 At this time, as shown in Fig^, gate line (in other words, the scanning signal line, and 121) delivering the scs 
signal or the gate signal to the cross direction are one by one formed with the line writing direction of a pixel c 
each pixel row. And data line (171) which intersects with the gate line (121) while delivering data signal to a U 
and defines the unit pixel is insulated with the gate line (121) and a pixel is formed about the pixel (,. R, B. G. 
Here, in the part in which the gate line (121) and data line (171) intersect, the gate electrode (123), connectec 
gate line (121) the source electrode (173), connected to data line (171) the drain electrode (175) formed in th( 
electrode (173) and opposite side about the gate electrode (123) and the thin film transistor including the 
semiconductor layer (150) are formed. And the pixel electrode (190) electrically connected through the thin fil 
transistor, to the gate line (121) and data line (171) is formed in each pixel. 

Moreover, the conductor pattern (1 77) for the maintenance condenser which is overlapped to the same layer 
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